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Abstract 

Background: Gender differences in communication styles between clinicians and patients have been postulated to 
impact patient care, but the extent to which the gender dyad structure impacts outcomes in shared decision 
making remains unclear. 

Methods: Participant-level meta-analysis of 775 clinical encounters within 7 randomized trials where decision aids, 
shared decision making tools, were used at the point of care. Outcomes analysed include decisional conflict scale 
scores, satisfaction with the clinical encounter, concordance between stated decision and action taken, and degree 
of patient engagement by the clinician using the OPTION scale. An estimated minimal important difference was 
used to determine if nonsignificant results could be explained by low power. 

Results: We did not find a statistically significant interaction between clinician/patient gender mix and arm for 
decisional conflict, satisfaction with the clinical encounter or patient engagement. A borderline significant 
interaction (p = 0.05) was observed for one outcome: concordance between stated decision and action taken, 
where encounters with female clinician/male patient showed increased concordance in the decision aid arm 
compared to control (8% more concordant encounters). All other gender dyads showed decreased concordance 
with decision aid use (6% fewer concordant encounters for same-gender, 16% fewer concordant encounters for 
male clinician/female patient). 

Conclusions: In this participant-level meta-analysis of 7 randomized trials, decision aids used at the point of care 
demonstrated comparable efficacy across gender dyads. Purported barriers to shared decision making based on 
gender were not detected when tested for a minimum detected difference. 

Trial registrations: ClinicalTrials.gov NCT00888537, NCTOl 077037, NCTOl 029288, NCT00388050, NCT00578981, 
NCT00949611, NCT00217061. 
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Background 

When shared decision making (SDM) is viewed as a 
conversation, cHnician-patient communication styles he 
at the crux. Chnicians and patients can act as barriers or 
faciUtators to SDM, depending on the communication 
styles they choose to adopt [1]. It has been proposed 
that clinician and patient gender, and in particular the 
concordance or discordance between the gender of the 
clinician and patient, affects communication styles [2,3]. 
The limited evidence available on communication styles 
suggests that women may be more effective at behaviors 
associated with shared decision making. Their commu- 
nication styles have been characterized as less dominant, 
with more awareness of others' feelings [4]. Female 
physicians tend to engage more in partnership building, 
question asking, and information provision as opposed 
to male physicians; moreover, female patients tend to 
ask more questions, get more information, receive more 
counseling, engage in more emotional statements and 
are more involved in clinical encounters than male pa- 
tients, although these findings have not been uniform 
across studies [2,5]. 

It seems reasonable to suggest that gender-associated 
communication style differences may impact SDM at the 
point of care. However, we know of no studies that sys- 
tematically assess the impact of the clinician-patient gen- 
der grouping ("dyad") on SDM during clinical encounters. 
The clinical trials of decision aids used at the point of care 
that we have conducted over the past 9 years were all 
performed in the same geographical area using similar 
study procedures and recorded many of the same out- 
comes. Because we had access to individual patient-level 
meta-analysis and this could be performed with minimal 
heterogeneity, we sought to measure the effect of clinician- 
patient gender dyads on the outcomes of decisional conflict, 
patient knowledge, provider engagement of the patient, pa- 
tient satisfaction, and concordance between decision made 
and action taken among patients participating in random- 
ized controlled trials where decision aids were used at the 
point of care using the single-step individual patient level 
meta-analysis. 

Methods 

Reporting 

We will report the study according to the PRISMA State- 
ment, where applicable [6]. We will also include additional 
criteria described by Riley et al. for reporting individual 
participant data meta-analysis [7]. The PRISMA Checklist, 
with the items recommended by Riley et al. appended, are 
included as Additional file 1. 

Study design 

We conducted a participant-level meta-analysis to assess 
the extent to which clinician-patient gender groupings 



impact outcomes assessed within SDM-focused clinical 
trials where decision aids (DAs) were used during 
clinical encounters. A study protocol was not published, 
and the study was not registered in an online database. 
The Mayo Clinic Institutional Review Board approved 
each included study. For studies performed at Olmsted 
Medical Center (Decision Aids for Diabetes and Diabetes 
Choice Studies), approval was also obtained from the 
Olmsted Medical Center institutional review board. Each 
of the trials included in this study obtained written con- 
sent from patients and clinicians. 

Data source 

We included all clinical encounters from all SDM trials 
conducted within the Knowledge and Evaluation Re- 
search Unit at Mayo Clinic in Rochester, MN, USA that 
were completed, but not necessarily published, at the 
time of the present study (Table 1) [8-12]. All of these 
trials took place between April 2005 and November 
2010 were practice based, 2 arm, randomized controlled 
trials enrolling clinicians and patients at the point of 
care in Southeastern Minnesota, USA, practices, in- 
cluded a similar SDM intervention (i.e., a brief DA to be 
used by clinicians and patients during clinical encoun- 
ters), assessed comparable measures of SDM processes 
and outcomes, and compared outcomes between an 
intervention (DA) and a control group. The AMI Choice 
study involved a nurse or nurse practitioner using the 
DA with the patient, while the remaining studies in- 
volved the DA being implemented by the patient's phys- 
ician. The rationale for not performing a systematic 
review to identify other includable studies was that we 
had access to individual encounter data and sufficient 
homogeneity of methods and outcomes to be combined, 
and addition of other studies would add heterogeneity. 

The Acute Myocardial Infarction (AMI) Choice decision 
aid is a pamphlet that describes to hospitalized patients re- 
covering from an acute myocardial infarction their per- 
sonalized 6-month mortality risk without and with a 
bundle of medications that have been shown to improve 
mortality for the purpose of deciding whether the patient 
will take the medication bundle. The AMI Choice study 
[manuscript under consideration at a peer-reviewed jour- 
nal], a patient level randomized trial, took place between 
March 2009 and June 2010 with follow up duration of 
6 months. To be included in the study, patients had to 
be ages 18 to 90 years and recovering from an acute myo- 
cardial infarction. Patients were excluded if they could not 
give written informed consent or use the decision aid (in- 
cluding inability to read English, visual impairment, hear- 
ing impairment, dementia), were discharged to a nursing 
home, had do not resuscitate or comfort cares only order 
or died during the index hospitalization. Patients random- 
ized to intervention were compared to usual care. 



Table 1 Study characteristics of the included trials 



AMI Choice [under review] Chest Pain Choice [8] Decision Aids for Diabetes Choice [10] Osteoporosis Choice I Statin Choice [13] 

Diabetes (DAD) [9] [11]/!! [under review] 



Trial registration 


NC:r00888537 


NCT01 077037 


NCrOI 029288 


NCT00388050 


NCT00578981 
NCT0094961 1 


NCT00217061 


Decision 


Intensive medical treatment 
to reduce 5-montln mortality 
risk after acute myocardial 
infarction 


Disposition after ruling out 
acute coronary syndrome for 
patients presenting with 
chest pain 


Use of statins to reduce 
10-year cardiovascular risk 
(Statin Choice) and choice 
of antihyper-glycemic 
medications (Diabetes Choice) 


Choice of antihyper-glycemic 
medications 


Use of bisphosphonate 
to reduce 10-year 
fracture risk among 
post-menopausal 
women 


Use of statins to reduce 
10-year cardiovascular 
risk (Statin Choice) in 
Patients with Type 2 
Diabetes 


Setting 


Hospita 


Emergency department 


Primary care practices 


Primary care practices 


Primary care practices 


Secondary care practices 
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The Chest Pain Choice decision aid is a pamphlet that 
describes to patients presenting to the emergency with 
chest pain at low risk for acute coronary syndrome their 
personalized risk of having a heart attack or pre-heart 
attack within 45 days of their emergency room visit for 
the purpose of determining whether to be admitted to 
the emergency department observation unit for a cardiac 
stress test. The Chest Pain Choice study [8], a patient 
level randomized trial took place between February 2010 
and November 2010 with a follow up period of 30 days. 
A multicenter trial is currently underway, but patients 
from the multicenter trial were not included in the meta- 
analysis. To be included in the study, patients had to 
be >17 years old presenting to the emergency department 
with symptoms on nontraumatic chest pain and be con- 
sidered for admission to the emergency department obser- 
vation unit for monitoring and cardiac stress testing 
within 24 hours. Patients were excluded if they had known 
coronary artery disease, elevated initial cardiac troponin T 
biomarker, had used cocaine within the previous 72 hours 
by history, or were pregnant. Patients randomized to 
intervention were compared to usual care. 

The Diabetes Choice study [10] utilized the Diabetes 
Choice decision aid, which consisted of a series of "issue 
cards" that each lists an issue pertaining to the use of 
antihyperglycemic medications for type 2 diabetes melli- 
tus (e.g., cost, side effects, daily routine) at the top and 
below compares the available medications according to 
the issue. Eligible patients were adults with a diagnosis 
of type 2 diabetes mellitus for at least one year who had 
a scheduled appointment with an enrolled clinician in 
the primary care setting and were able and willing to 
give informed consent to participate in the trial and 
were facing a decision about diabetes medications (as in- 
dicated by eligible glycated hemoglobin level conducted 
less than 6 months prior to enrollment measuring be- 
tween 7.0% and 9.5% while taking 3 or fewer antihyper- 
glycemic medications and not using insulin). The study, 
a clinician level randomized trial, took place between 
November 2006 and November 2007 with follow up of 
six months. Patients randomized to intervention were 
compared to usual care. 

The Statin Choice decision aid lists the patient's person- 
alized 10-year risk of myocardial infarction with and 
without the use of a statin medication in addition to infor- 
mation about side effects associated with statin medica- 
tions for the purpose of determining whether the patient 
will take a statin medication to reduce his or her cardio- 
vascular risk. The Statin Choice trial [13], a clinician level 
randomized trial, took place in a subspecialty diabetes 
clinic between April and July 2005 with three month fol- 
low up. The trial included patients with a clinical diagno- 
sis of type 2 diabetes who were able and willing to provide 
informed consent, had no reported contraindications to 



statin use and were available for three month follow up. 
After being randomized to receive the Statin Choice deci- 
sion aid or a pamphlet on dyslipidemia, patients were fur- 
ther randomized to have their decision aid or pamphlet 
administered by their physician during the visit or by a re- 
searcher prior to the visit. 

The Decision Aids for Diabetes (DAD) study [9] was a 
cluster randomized controlled trial randomized at the 
site level in primary care where patients were random- 
ized to either the Diabetes Choice decision aid or Statin 
Choice decision aid and each group served as control for 
the other. The Diabetes Choice and Statin Choice deci- 
sion aids used in the trial were essentially identical to 
the ones used in the Diabetes Choice and Statin Choice 
studies, respectively (above). The study took place be- 
tween April 2010 and July 2011 with a six month follow 
up period. Eligible patients were >18 years of age, had a 
diagnosis of type 2 diabetes mellitus, recognized the par- 
ticipating clinician as their main diabetes care provider, 
had no major barriers to providing written informed 
consent, could communicate in English, were available 
for six-month follow up, and were facing the need to 
start or modify their current antihyperglycemic regimen. 

The Osteoporosis Choice decision aid presents a post- 
menopausal woman's individualized 10-year fracture risk 
with and without the use of bisphosphonate medications 
along with information about how the medications are 
taken and associated side effects and estimated cost for 
the purpose of determining whether the patient will take 
a bisphosphonate medication. The Osteoporosis Choice 
I trial [11], a patient level randomized trial, took place 
in a primary care setting between August 2007 and July 
2008 with follow up of 6 months and included postmeno- 
pausal women aged 50 years or greater with bone mineral 
density levels consistent with osteopenia or osteoporosis 
who were not already taking bisphosphonates or other 
prescription medications for osteoporosis. To be in- 
cluded, patients must also be deemed eligible for bis- 
phosphonate therapy by their clinician, have a follow up 
appointment with that clinician and be available for 
phone follow up at six months. Patients were excluded 
if they could not read English or had barriers to provid- 
ing written informed consent or use of the decision aid. 
Patients who received the intervention were compared 
to usual care. The Osteoporosis Choice II trial, a patient 
level randomized trial, [manuscript under consideration 
at a peer-reviewed journal] took place in a primary care 
setting between May 2009 and April 2010 with follow 
up of 6 months. It was a three-arm study comparing the 
Osteoporosis Choice decision aid with provision of the 
patient's World Health Organization Fracture Risk As- 
sessment Tool (FRAX) score and usual care. Inclusion 
and exclusion criteria were identical to the Osteoporosis 
I trial [11]. 
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Data extracted 

All enrolled participant data from each clinical trial was 
extracted for analysis from the primary study databases, 
which we had direct access to. Measures, including demo- 
graphic information, were collected from post-encounter 
and follow-up surveys from patients and clinicians, phar- 
macy records, medical record review, and third-party 
video observation of the clinical encounters. 

Outcome measures 

Patients' level of decisional conflict was assessed immedi- 
ately after consultations using the Decisional Conflict 
Scale (DCS) in paper form [14]. The scale includes 5 sub- 
scales and 16 items on a 0-4 Likert scale, where scores 
can be reported globally or for each subscale individually. 
We reported the scores for each subscale, transposing 
them to a 0-100 range with higher scores indicating 
greater comfort with decision making. The number of 
subscales assessed varied across trials. Only the subscales 
deemed by investigators to be most pertinent to the deci- 
sion at hand were used in the original studies to prevent 
questionnaires from placing excess study burden on par- 
ticipants. The AMI Choice trial assessed 2 of the 5 sub- 
scales (Information and Effectiveness), the DAD trial 
assessed 3 of the 5 (Information, Effectiveness and Sup- 
port), and the remaining trials assessed all 5 subscales. 

Knowledge was assessed through patient self-report 
after the clinical encounter. Patients answered true/false 
knowledge questions pertaining to information consid- 
ered essential in the decision-making context for the 
clinical problem at hand, mainly around cognizance of 
the problem, its alternatives, and associated benefits and 
risks. AMI Choice did not assess knowledge in this con- 
text and therefore is not included in this analysis. The 
total knowledge scores were expressed as a percent of 
the maximum possible score. 

Patient engagement was measured using the OPTION 
scale, a third-party observer scale which evaluates clinicians' 
efforts to involve patients in decision making [15]. Scores 
were assessed by a single reviewer after calibration of as- 
sessments with other reviewers on a smaller set of encoun- 
ters. The scale has 12 items scored on a 0-4 scale which 
are then added to form the total score (maximum = 48). 
We transposed this score to a 0-100 range, with higher 
scores indicating greater involvement in decision making, 
for ease of interpretation. This is reported only in cases 
where recording of the encounter was conducted; reasons 
for non-recording included patient decline, clinician de- 
cline, equipment malfunction/unavailability, and encounter 
not conducive to recording. 

Satisfaction with the encounter was measured immedi- 
ately after the encounter using patients' willingness to 
recommend the way they made the decision (i.e., use of 
the DA) to others from a questionnaire, measured on a 



7-point Likert scale, converted into two categories: rec- 
ommend (1-2) or not (3-7). 

Chart reviews and pharmaceutical records provided evi- 
dence about the action patients took (i.e., actual decision) 
as extracted by a single study coordinator, which we com- 
pared to their declared decision on post-visit question- 
naires (i.e., stated decision). Concordance is coded as 
complete agreement versus not, where complete indicates 
that the patient's action was completely consistent with 
the decision made (e.g., start new medication was the de- 
cision, and a new medication was found within pharmacy 
records). 

All data was carefully examined for inconsistencies at 
the time of the primary analysis, including verification of 
recorded survey results and consistency across reporting 
mechanisms. 

Statistical analysis 

All analyses were conducted according to the intent to 
treat principle with encounters analyzed as randomized. 
Meta-analysis was performed using the one-step approach 
with individual encounter data; no pooled data were used 
in the analysis [7,16]. Analysis was conducted for all trials 
as patient randomized, ignoring clustering in the three tri- 
als. This was due to the low level of clustering effect found 
in the trials (DAD Intra Cluster Correlation, ICC = 0 for 
all outcomes. Diabetes ICC = 0 to 0.01 for all outcomes 
except OPTION ICC = 0.3, and Statin Choice ICC = 0.04 
to 0.09 for all outcomes except OPTION ICC = 0.2. Cat- 
egorical data are presented as counts and frequencies and 
continuous outcomes as means and standard deviations. 
Difference in baseline characteristics between gender 
groupings were analyzed with Wilcoxon-Mann- Whitney 
tests or Fisher's exact tests as appropriate. Education level 
was missing at random for 4% of the population; values 
were imputed and utilized for analysis. The remainder of 
the dataset was complete. 

We used the Higgins I^ coefficient to quantify the pro- 
portion of inconsistency in interventional effects across tri- 
als not explained by chance (i.e., reflecting true differences 
in trial results) alone [17]. Tests were conducted on each 
outcome to determine if the effect of the intervention (DA) 
arm versus the usual care (UC) arm differed between the 
six trials. The values for the coefficient for each outcome 
were as follows: DCS informed = 58.5%, DCS values = 
48.8%, DCS support = 23.5%, DCS certainty = 66.8%, DCS 
effectiveness = 45.7%, Knowledge = 0.0%, Satisfaction = 44.0%, 
OPTION = 88.9% and Concordance = 42.7%. Random 
effects models were therefore performed to account for 
the heterogeneity found, thus results provided for an 
average treatment effect. The two-level mixed model 
was adjusted by fixed effects of age, education and type 
of clinician, interaction of gender mix and arm and a 
random effect of study. 
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Each continuous outcome was examined and found to 
have a normal distribution and was modeled as such. 
CoUinearity was not found in the variables included in 
the model, verified by variance inflation factor. Binary 
outcome models were examined for goodness of fit 
using the Hosmer-Lemeshow method and there was no 
evidence of a poor fit. The continuous outcome models 
were found to be overall significant with a low (<0.3), 
which indicates that the adjusted variables are not a 
good predictor of the outcome. As we were modeling to 
test the theory that gender mix has an impact on the 
outcomes and we used the factors that was available for 
the data, no further action was taken on this. The results 
are representative of the interaction of the intervention 
arm (DA versus UC) by the gender groupings being con- 
ducted or not. Results of the meta-analysis were re- 
ported using the adjusted mean differences (DA-UC) 
with 95% CI for each continuous outcome (DCS and 
subscales, general knowledge, and adherence). For binary 
outcomes the adjusted predicted percentage difference 
(DA-UC) with 95% CI were reported. Each model is ad- 
justed by not only the study arm, gender grouping (male 
clinician/male patient, female clinician/female patient, 
same gender [i.e., combination of former two groups], 
male clinician/female patient and female clinician/ male 
patient) and the interaction of them but also by patient 
age (continuous), education level (high school or less, 
more than high school) and clinician type (staff phys- 
ician, resident/fellow physician, mid-level provider). Co- 
efficients used in the model, as well as estimates for 
intercepts, residual variance on the consultation level 
and study level, are included as Additional file 2. The 
interaction between intervention and gender groupings 
were tested using the -2 log likelihood with a two-sided 
hypothesis test and significance reported at p-values 
of < 0.05. A sensitivity analysis was conducted as part of 
the pre-specified analysis plan to see if clinician gender 
was significantly related to the outcomes of interest. A 
random effects model was conducted using the same ad- 
justment factors as above except substituting gender mix 
with clinician gender. Clinician gender was not found to 
be significantly related to any of the outcomes (results 
not shown). The gender mix was explored at 4 levels 
(male clinician/male patient, female clinician/female pa- 
tient, male clinician/female patient, female clinician/ 
male patient) to ensure that the same gender mixes 
(male clinician/male patient, female clinician/female pa- 
tient) did not differ from each other. Therefore, it was 
decided to report gender mix at 3 levels (male clinician/ 
female patient, female clinician/ male patient and same 
gender clinician and patient). 

Because the most prevailing source of bias was study 
selection, included studies were not individually assessed 
for risk of bias. Given the small number of studies. 



meaningful funnel plots could not be generated to assess 
between-study risk of bias. 

We estimated the minimal important difference (MID) 
following as recommended by Sloan and Norman by 
considering the MID as equivalent to half of a standard 
deviation for each measure [18]. This value provided 
guidance on interaction effects and whether we could 
determine true non difference or the study was under- 
powered for the outcome. 

To determine the extent to which a clinician partici- 
pating multiple times impacted our results, we con- 
ducted a sensitivity analysis by subsetting the population 
to the first encounter for each clinician and the last en- 
counter for each clinician. We modeled both subsets 
using the same techniques as above and found no im- 
pact on results. Results for the subset sensitivity analysis 
are not shown for this reason. All analyses were con- 
ducted using SAS 9.2 and STATA 12.1. Study data were 
recorded and managed using the Research Electronic 
Data Capture (RED Cap) system [19]. 

Results 

A total of 775 encounters took place in the 6 trials con- 
ducted between 2005 and 2012. A higher percentage of 
encounters with the gender mix of female clinician/ 
male patient were in the DA arm (71%). The distribu- 
tion of gender mixes was imbalanced due to the AMI 
Choice trial in which only female clinicians took part in 
the DA arm. Moreover, nurses and mid level providers, 
most of them from the AMI Choice trial, contributed 
to a higher female clinician/male patient ratio than in 
other gender mix groupings (40% vs. range 2-15%, 
Table 2). The Osteoporosis Choice trial only enrolled 
female patients. Over 95% of patients enrolled in each 
study were white. 

Because the same data as that used in the completed 
study was used for the individual participant data meta- 
analysis, our results were comparable to the final results 
for each individual study. No additional patients were 
added and no patients were removed for this analysis. 

Clinicians could participate in each trial multiple 
times and could participate in multiple trials; the range 
of encounters where a clinician participated was 1 to 28. 
One patient participated in three studies (Chest Pain 
Choice, Osteoporosis Choice I, and Diabetes Choice), 
and two patients participated in two trials (Chest Pain 
Choice and Diabetes Choice; Decision Aids for Diabetes 
and Diabetes Choice). Sixty clinical encounters took 
place at a different medical center than the rest (50 en- 
counters from the Decision Aids for Diabetes study and 
10 from the Diabetes Choice study), and sufficient pa- 
tient identifying information was not available to deter- 
mine if any of these patients participated in any other 
included trials. 
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Table 2 Participant socio-demographic characteristics 





Female clinician: Male 
patient (N = 109) 


Male clinician: Female 
patient (N = 284) 


Same gender (N = 382} 


p value 


Study 








<.0001 


AMI Choice 


40 (36.7%) 


1 8 (6.3%) 


48 (12.6%) 




Chest Pain Choice 


22 (20.2%) 


91 (32.0%) 


91 (23.8%) 




DAD 


11 (10.1%) 


22 (7.7%) 


70 (18.3%) 




Diabetes Choice 


11 (10.1%) 


29 (10.2%) 


45 (1 1 .8%) 




Osteoporosis Choice 1 


0 (0.0%) 


49 (17.3%) 


51 (13.4%) 




Osteoporosis Choice II 


0 (0.0%) 


47 (16.5%) 


32 (8.4%) 




Statin Choice 


25 (22.9%) 


28 (9.9%) 


45 (1 1 .8%) 




Arm 








<.0001 


Control 


32 (294%) 


156 (54.9%) 


196 (51.3%) 




DA 


77 (70.6%) 


128 (45.1%) 


1 86 (48.7%) 




Age: Mean (SD) 


60.3 (12.0) 


62.4 (1 1 .6) 


60.6 (11.3) 


0.15 


Patient education^ 








0.18 


HS or Less 


41 (37.6%) 


85 (29.9%) 


1 33 (34.8%) 




Some college/Voc. 


30 (27.5%) 


1 1 2 (39.4%) 


141 (36.9%) 




4 year/Graduate Degree 


38 (34.9%) 


87 (30.6%) 


1 08 (28.3%) 




Type of clinician'^ 








<.0001 


Staff physician 


37 (33.9%) 


203 (71.5%) 


246 (64.4%) 




Resident/fellow physician 


28 (25.7%) 


74 (26.1%) 


79 (20.7%) 




Mid-level provider or nurse 


44 (404%) 


7 (2.5%) 


57 (14.9%) 





Abbreviations: DAD Decision Aids for Diabetes, SD standard deviation, HS high school, VOC vocational, 
^the values of 40 cases that were previously missing were imputed using single imputation, 
^not unique clinicians, number based on patient encounters. 



Patient decisional conflict 

While the DA had a marked improvement over UC in 
the informed, effectiveness, certainty and values sub- 
scales (Table 3) in the DCS across all gender mixes, no 
effect was seen in the support subscale, aside from in 
the male clinician/female patient gender mix (Figure 1). 
Interaction between gender mix and arm was not found 
to be significant among any of the subscales. The MID 
for each subscale was not met. 

Knowledge 

Knowledge scores were significantly higher for patients 
within the DA arm over usual care (Table 3) within each 
of the gender mixes. No effect of interaction between 
the intervention and gender mix was seen (Figure 2). 
The MID for knowledge was not met. 

Clinician engagement of patients 

A significant increase in the extent clinicians engaged 
patients in the decision making process (i.e., OPTION 
score) for the DA arm was seen among all gender mixes 
(Figure 2). The impact of the intervention across the 
gender mixes was consistent, and no significant between 



gender mix differences were seen. The MID for clinician 
engagement of patients was not met. 

Satisfaction 

Patients were more likely to report satisfaction with the 
encounter in the DA arm than UC (Figure 3); however, 
the effect of the DA was consistent across all gender 
mixes. The MID for satisfaction was not met. 

Concordance 

On average, a lower percentage of patients were con- 
cordant with the decision they made (i.e., they carried 
out the decision stated in the encounter) within the DA 
arm than UC (Figure 3). Among encounters in which 
the gender mix was same gender, there was on average 
6% fewer encounters with concordance whereas the 
male clinician/female patient encounters had on average 
16% fewer encounters with concordance. The encoun- 
ters with female clinician/male patient saw an increase 
of 8% of encounters with concordance on average in 
the DA arm over UC. The impact of gender mix on 
concordance was found to be borderline significant 
(p = 0.05). When comparing male clinician/female pa- 
tient and female clinician/ male patient, female clinician/ 
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Table 3 Mean differences in outcomes between arms according to gender mix 



Outcome 


Gender Mix 


N (N (DA)) 


Mean Diff= (DA - UC) (95% CI) 


Adj. Mean Diff^ (DA - UC) (95% CI) 


DCS Support 


Same 


344 (172) 


3.8 (-0.1, 7.7) 


3.9 (-0.3, 8.0) 




Male CL/Female PT 


258 (121) 


8.3 (3.6, 1 2.9) 


84 (3.6, 13.2) 




Female CL/Male PT 


1 04 (74) 


84 (-2.0, 18.9) 


8.3 (-0.2, 16.8) 


DCS Informed 


Same 


347 (172) 


8.3 (4.2, 1 2.5) 


7.8 (3.4, 12.1) 




Male CL/Female PT 


259 (122) 


124 (7.5, 17.3) 


12.7 (7.8, 17.6) 




Female CL/Male PT 


1 04 (74) 


9.3 (-0.1, 18.7) 


9.5 (0.7, 18.3) 


DCS Effective 


Same 


346 (172) 


0.8 (0.1, 1.5) 


1.1 (0.3, 1.8) 




Male CL/Female PT 


259 (121) 


0.9 (0.0, 1 .8) 


1.0 (0.1, 1.9) 




Female CIVMale PT 


1 04 (74) 


1.8 (0.1, 3.4) 


1.8 (0.2, 3.3) 


DCS Certain 


Same 


251 (126) 


6.8 (2.1, 11.5) 


7.0 (2.2, 1 1 .7) 




Male CL/Female PT 


233 (1 15) 


5.5 (0.3, 10.6) 


5.5 (0.6, 1 0.4) 




Female CL/Male PT 


56 (34) 


12.6 (3.1, 22.1) 


14.0 (3.7, 24.3) 


DCS Values 


Same 


251 (126) 


10.9 (5.9, 15.9) 


10.0 (5.2, 14.8) 




Male CL/Female PT 


233 (1 15) 


9.8 (4.7, 1 5.0) 


9.9 (4.9, 14.8) 




Female CL/Male PT 


56 (34) 


12.3 (1.4, 23.1) 


14.2 (3.7, 24.6) 


Knowledge 


Same 


291 (153) 


13.3% (7.7, 18.9) 


13.7% (7.7, 18.6) 




Male CL/Female PT 


248 (120) 


15.4% (9.4, 21.5) 


15.4 (9.5, 21.2) 




Female CL/Male PT 


62 (38) 


20.3% (8.6, 32.1) 


21.0% (9.1, 32.9) 


Engagement (OPTION) 


Same 


231 (120) 


19.5 (14.6, 24.5) 


194 (15.9, 22.8) 




Male CL/Female PT 


205 (99) 


174 (12.1, 22.8) 


19.0 (15.3, 22.6) 




Female CL/Male PT 


56 (33) 


16.8 (8.6, 25.0) 


19.1 (12.2, 26.1) 


Satisfaction 


Same 


340 (170) 


15.9 (6.2, 25.6) 


1 84 (7.4, 29.5) 




Male CL/Female PT 


254 (122) 


8.0 (-3.2, 19.2) 


8.1 (-4.2, 20.3) 




Female CL/Male PT 


101 (70) 


17.7 (-1.8, 37.1) 


19.8 (-1.4,41.0) 


Concordance 


Same 


287 (144) 


-8.9 (-19.3, 1.6) 


-62 (-15.1, 2.7) 




Male CL/Female PT 


202 (103) 


-17.7 (-30.1,-5.2) 


-16.2 (-28.7, -3.7) 




Female CIVMale PT 


94 (66) 


10.0 (-10.4, 30.3) 


7.6 (-9.2, 24.5) 



Abbreviations: DCS decisional conflict scale, M male, f Female, CL clinician CL, PT patient. 
'Unadjusted comparison. 

''Adjusted by fixed effects of age, education and type of clinician, interaction of gender mix and arm and a random effect of study. 



male patient encounters were concordant in 24% (95% CI 
[1, 46]) more encounters, and this difference was significant. 

The unadjusted rate of concordant encounters within 
the DA arm is 67% versus 76% in UC; this pattern was 
seen in all studies except AMI Choice and DAD. The 
unadjusted rates for the gender mix categories showed 
similar concordance (range 68 to 74%). 

Discussion 

We were unable to detect a difference in SDM outcomes 
between clinician/patient gender dyads, with the excep- 
tion of concordance between the stated decision and ac- 
tual action taken where female clinician/male patient 
dyads, which showed borderline significant increased 
concordance with DA use and all other dyads showed 
a decrease (p = 0.05). These results suggest that these 



DAs largely work with the same efficacy across gender 
dyads, and purported barriers to the use of DAs at the 
point of care based on gender were not detected. How- 
ever, this finding needs to be confirmed because the 
study was underpowered to detect the observed differ- 
ences, as evidenced by the observed differences being 
less than the MID. 

Putting these results in context is challenging, given a 
general lack of studies on gender and SDM. However, a 
limited number of qualitative studies on clinician and 
patient gender exist from which we may draw tentative 
comparisons. 

In general, the male communication style has been char- 
acterized as task-oriented, forceful, dominant and com- 
petitive with frequent interruptions, whereas the female 
communication style has been generalized as emotional, 
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Outcome 
DCS Support: Same 
Male CL/ Female PT 
Female CL/MalePT 

DCS Informed: Same 
Male CL/ Female PT 
Female CL/MalePT 



Mean Diff. DA-UC (95% C.I.) 
♦ 1 



Comparison Obs. Diff. ( 95%C.I.) IVliD P value [Int] 

Same vs M CL/F PT 4.5 (-1.8, 10.8) 6.3 

Samevs FCL/MPT 4.5 (-4.9, 13.8) 9.4 0.314 

MCL/FPTvsFCL/MPT 0.1 (-9.5, 9.8) 9.7 

Same vs M CL/F PT 5.0 (-1.5, 11.4) 6.4 

Samevs FCL/MPT 1.7 (-8.0, 11.5) 9.7 0.307 

M CL/F PT vs F CL/M PT 3.2 (-6.8, 13.3) 10.0 



DCS Effectiveness: Same 
Male CL/ Female PT 
Female CL/MalePT 



Same vs M CL/F PT 0 1 (-1 1 1 2) 12 

Same vs F CL/M PT 0.7 (-1.1, 2.5) 1.8 0.701 

M CL/F PTvs FCL/MPT 0.8 (-1.1, 2.6) 1.8 



DCS Certainty: Same 
Male CL/ Female PT 
Female CL/Male PT 



Same vs M CL/F PT 1.4 (-5.4, 8.2) 6.8 

Samevs FCL/MPT 7.0 (-4.3, 18.3) 11.3 0.327 

M CL/F PT vs F CL/M PT 8.5 (-2.9, 19.8) 11.3 



DCS Values: Same 
Male CL/ Female PT 
Female CL/MalePT 



Same vs M CL/F PT 



0.2 (-6.8, 7.1) 7.0 



Samevs FCL/MPT 4.2 (-7.4, 15.7) 11.5 0.745 

M CL/F PTvs FCL/MPT 4.3 (-7.2, 15.8) 11.5 



-5 0 5 10 15 20 25 

Figure 1 Effect of gender groupings on decisional conflict. Analysis separating the "same" gender group into male/male and female/female 
(not siiown) made no ciiange in the results. Footnote: Abbreviations: CL, clinician; PT, patient; MID, minimal important dilTerence. Mean 
differences (DA - UC) calculated using simulation estimates from multilevel mixed-effects linear regression models for each arm within each 
gender mix. Mean differences were compared between gender mixes to test against MID. 



subjective, polite and self-revealing with more concern 
and awareness of the feelings of others shown [4]. This 
would suggest that the female communication style might 
be better suited for facilitating SDM. 

Female physicians have been observed to engage in 
more psychosocial counseling (including discussion of 
social and family issues), in addition to providing more 
subjective and objective information, acknowledgement, 
partnership building and question asking. Female physi- 
cians also better explore both the disease and the illness 
experience and involve patients more in decision making 
[2,20]. By contrast, male clinicians are more assertive, 
give more advice and interpretation, and focus more on 
technical aspects of the clinical consultation, such as the 
physical examination [2]. These observations also sug- 
gest that females may be better facilitators of SDM. 

When considering patients separately, female patients also 
tend to ask more questions, get more information, receive 
more counseling, engage in more emotional statements and 



be more involved in clinical encounters than male patients, 
although these findings have not been uniform across 
studies [2,5]. Female patients ask more questions, present 
more symptoms and give more detailed medical histories 
compared to male patients [21]. As a result, female pa- 
tients also have more patient-centered interactions with 
clinicians than males, suggesting that they may more read- 
ily participate in SDM [22]. 

A qualitative systematic review considered the four 
different clinician-patient dyads separately. In general, 
male/male dyads were considered to involve equality be- 
tween the clinician and patient as well as ease of conver- 
sation when compared to gender discordant dyads [3]. It 
has also been observed that the content of the conversa- 
tion in male/male dyads is more likely to focus on the 
male patient's social agenda when compared to other 
dyads, and a biopsychosocial approach appears to occur 
more frequently in male/male dyads compared to fe- 
male/female dyads [3]. Male doctor/female patient dyads 
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Outcome 



Mean Diff DA-UC (95% C.I.) 



Comparison Obs. Diff. ( 95% C.I.) MID P value [Int] 



Knowledge 

Same 



Male CL/ Female PT 

Female CL/ Male PT 

Engagement (OPTION): 

Same 

Male CL/ Female PT 

Female CL/ Male PT 



Same vs M CL/F PT 2.2 (-5.8, 10.2) 8.0 



Same vs F CL/M PT 



7.8 (-5.2, 20.9) 13.1 



Same vsF CL/M PT 



0.3 (-7.5, 8.0) 



0.456 



M CL/F PTvsF CL/M PT 5.6 (-7.6, 18.9) 13.2 



Same vs M CL/F PT 0.4 (-4.6, 5.5) 5.0 



7.8 



0.984 



M CL/F PTvsF CL/M PT 0.1 (-7.8, 8.1) 7.9 



Figure 2 Effect of gender groupings on knowledge and patient engagement (OPTION). Analysis separating ihe "same" gender group into 
male/male and female/female (not sliown) made no clnange in tlie results. Footnote: Abbreviations: CL, clinician; PT, patient; MID, minimal 
important difference. IVIean differences (DA - UC) calculated using simulation estimates from multilevel mixed-effects linear regression models for 
each arm within each gender mix. Mean differences were compared between gender mixes to test against MID. 



seem to be least patient centered, with doctors making 
more assumptions in lieu of clarifying with patients and 
discussing self-management less [3]. Female doctor/ 
female patient dyads include more psychosocial and bio- 
medical language in the context of the greatest patient- 
centeredness of all dyads [3]. Finally, female doctor/male 
patient dyads appear to be tense, with unfriendly voice 
tones from clinicians and dominant voice tones from 
both parties [3]. It appears, however, that males tend to 
use interactions with female clinicians to address emo- 
tional concerns more than they do with male clinicians, 
and males who see female clinicians have more partici- 
patory visits than males who see male clinicians [2,3]. 
In general, it seems there is less tension around power 
and status within same gender dyads, compared to gen- 
der discordant dyads, and concordance is associated 
with greater understanding [2,3]. Based on these charac- 
teristics, it might be reasonable to hypothesize that 



gender concordance is important for facilitating SDM 
but concordance may be trumped by the effect of clin- 
ician gender; however, our study did not observe this. 
One potential reason that we did not observe significant 
effects of gender mix on shared decision making out- 
comes is that the qualitative differences observed in 
these studies do not translate to changes in SDM in the 
course of delivering a DA intervention to a patient, or 
they do but the differences are small. 

Strengths and limitations 

This study has many strengths, including analyzing the 
impact of clinician-patient gender dyads on several SDM 
outcomes in DA clinical trials in a number of clinical set- 
tings (e.g., emergency department, chronic care follow-up) 
and contexts (i.e., academic medical center, rural clinic). 
However, several factors may limit the generalizability of 
our results. We did not perform a systematic review to 
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Outcome 


IVIean Diff DA-UC (95% C.I.) 


Comparison Obs. Diff. ( 95%C.I.) 


MID P value [Int] 


Satisfaction: 

Same 




' • • 


Same vs M CL/F PT 10.4 (-5.4, 26.2) 


15.8 


Male CL/ Female PT 






Samevs F CL/M PT 1.4 (-21.5, 24.2) 


22.8 0.412 




♦ 1 


Female CL/ Male PT 






M CL/F PT vs F CL/M PT 11.7 (-12.2, 35.7) 


23.9 




• • 


Concordance: 

Same 






Samevs M CL/F PT 10.0 (-4.1, 24.1) 


14.1 


1 ♦— 




Male CL/ Female PT 


1 ♦ 1 




Samevs F CL/M PT 13.9 (-5.7, 33.5) 


19.6 0.050 






Female CL/ Male PT 




♦ ' 


M CL/F PT vs F CL/M PT 23.8(1.4,46.3) 


22.5 







-35 -25 -15 -5 5 15 25 35 45 

Figure 3 Effect of gender groupings on patient satisfaction and concordance (agreement with decision). Analysis separating the "same" 
gender group into male/male and female/female (not shown) made no change in the results. Footnote/legend: Abbreviations: Clinician CL; 
Patient PT; minimal important difference, MID. Mean differences (DA - UC) calculated using simulation estimates from multilevel mixed-effects 
logistic regression models for each arm within each gender mix. Mean differences compared between gender mixes to test against MID. 



identify other potentially includable studies. Our study in- 
cluded only clinicians in Rochester, Minnesota, USA, and 
the surrounding communities, and our results may not be 
generalizable to other settings. It is also unknown if the 
clinicians who participated in our clinical trials differ in 
their ability to overcome postulated gender dyad related 
barriers; that is to say that we cannot separate the effect of 
the DA from the effect of our clinician population on 
overcoming the postulated gender dyad communication 
barriers, and perhaps the generalized cultural stereotypes 
regarding dyad communication styles do not apply to the 
clinicians and patients who participated in our studies or 
do not exist at all. An alternative hypothesis is that the 
communication styles we believed to facilitate SDM have 
less of an effect than originally thought. As three of the in- 
cluded trials were cluster randomized trials, and the clus- 
tering effect was not taken into account, this is a 
limitation of our findings. The three cluster-randomized 
trials included (Diabetes Medication Choice, Statin Choice 



and DAD) either had no intra-cluster coefficient effect, or 
it was so negligible that no noticeable effect of the 
randomization would be found. Finally, while we did not 
detect an effect of gender dyads greater than the MID for 
most outcomes we examined, it is possible that a subtler 
signal might exist but was not detectable given the limited 
statistical power of our study. 

For the random effects of the study parameter, the 
variance of the intercept for all outcomes is low and 
shows little change across studies except for the out- 
come of OPTION scores. While this may be indicative 
of a large variation in findings across studies, this is also 
the only endpoint that is adjudicated by third party re- 
viewers and also had a lower sample size as video re- 
cordings were not available for all encounters. 

Future directions 

As the SDM field begins to look past the clinician- 
patient dyad and we accrue more data on patients with 
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three or more involved parties, future work will inves- 
tigate the impact of gender discordance and concord- 
ance in triads and beyond. We will also increase our 
power as we continue to accrue data, and we anticipate 
our ability to detect small differences in the impact of 
dyad gender influences on SDM outcomes will increase 
over time. 

Conclusions 

A difference in SDM outcomes during encounters was 
not detected between clinician/patient gender dyads with 
the exception of the outcome of concordance between 
stated decision and actual action taken where female 
clinician/male patient dyads showed borderline signifi- 
cant increased concordance with DA use and all other 
dyads showed a decrease. This suggests that gender 
dyads may not act as barriers to SDM during the imple- 
mentation of DAs at the point of care. These results sug- 
gest but cannot confirm that these DAs used at the 
point of care largely work with the same efficacy across 
gender dyads, and purported barriers to SDM based on 
gender were not detected when tested for a minimum 
detected difference. 
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